espacenet — Bibliographic data 



Page 1 of 1 



SEMICONDUCTOR VIBRATION SENSOR 



Publication number: JP2002209299 (A) 
Publication date: 2002-07-26 



Inventor(s): 
Applicant(s): 
Classification: 
- international: 



NARUSE YUJIRO + 
TOSHIBA CORP + 



A61B5/00; H01L29/84; H04R19/04; H04R23/00; A61B5/00; H01L29/66; 
H04R19/00; H04R23/00; (IPC1-7): A61B5/00; H01L29/84; H04R19/04; H04R23/00 

- European: 

Application number: JP20000403444 20001228 
Priority number(s): JP20000403444 20001228 



Abstract of JP 2002209299 (A) 

PROBLEM TO BE SOLVED: To provide a 
semiconductor vibration sensor which detects an 
acoustic vibration and a specified weak vibration 
simultaneously through the use of a single 
semiconductor vibration sensor. SOLUTION: The 
sensor is provided with an acoustic vibration 
detecting part 1 1 having a vibration film 3 consisting 
of Schottky joint and a p + buried layer 8 for 
efficiently propagating a carrier, a weak vibration 
detecting part 12 constituted of at least one or more 
cantilever beams and an element separation area 
10 for electrically insulating the vibration detecting 
parts. The acoustic vibration is converted into an 
electric vibration by the change of a depletion layer 
width in the vibration film 3, the weak vibration is 
efficiently detected by the cantilever beams having a 
specified frequency, the weak vibration is converted 
into the electric vibration by a p-well 16 and, then, 
the respective vibrations are electrically taken out. 
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1*513. lN/m«tft6«t, 04fc*5lvCh = 
h' =28/xm, b=lmm. 1 =3.5mm, x=3. 
5mm. y = 7mmttSL 5$ (2) ±9, jiH 

Vs =A ■ Rp ■ i c 

£. ( 3 ) ^T"7S§^l>ffiij€J±^#l>3 
[ 0 0 4 0 ] a 8 , a9(i*%0J^ffi^«Jt«S4^ 



ftWtJB*€£E2 9^fivs(4, ^ryr0^3oo 

) +VOs/ (Rs+Rj ) +igr) 

( 1 ) 

SflXUft. ny^^ M8«l 7 a, 1 7 b -f-*Vf*l?) 
±M?t> -o X S i g£ 5 ±«4 t°xy'Hg 19, 20*s 

IMS*vo>£. P^x/ne, ay?? Kim 7 

a , 17b. ex 4 /** 19, 2 0 (C ± 0 , fx/ffi 

S^SHJiT-^oTWjioy a >y h^-€« 1 3 . fflft 
a^-JlH "9 * t €ft 9 . t°XV'^S 19,20 JiW^I 

[0037] H2^-fm$^4b(i. 
MWfK'J ^#^gttTSi)-t| ) *®i i t =5rS . Sim 

M*fftiZ%t,f&„ -tOfctfj, p7x/H 6i43S^J±il& 
2 0^fflfC;^P r >x;H 6tS«a£*S!£-fifctj: 

ex/tf 19, 2 oii, a i t^ensifiiB&tf 
mmm6 b^tmmmm^tixa o , 
a»ii*yf -f y -y k 2 g , 2 h znixtm 
tz&jjztiz>» mmmi^bx\^ti\ ait^ufc 

fr^*>^4 aSt>"M-^*>^4 c tOUT t, Ilia!?* § . 

[ o o 3 s ] @4 mm4 mmmmnrnx- 

foh ( <I <IT(4. #tm&L=5rV^ID. ^84a, 
4b, 4c^MW(: Ivf'f^ 1 ^ tiE-t. ) . 
^4(4. «E«0^3b. If<7)4f$ 1 % IShWtXVl 

h' «ts toast =5:4 a**i:*«^Lfc«Bi^Lr 
^*>^4{4^«M;jtbt^4±«»af OS- 
*TU ^«*«»a(43£W^ 
) (3E J/m 13) 1/2 (2) 

[0039] ei 6 (4frj#^4 b t jmmm&um^® 

» 6 b *>t 5: 5 ^^m^W^^ttH^T"* 5 . p 7 x 
;n 6K± SpSfxy-ffiffiifRp t^«SEjiat/mJi 
0^6 b ^05g«?I0S& i c #'«M$ix. IMH^A to 

mra AT-mtM$ ix^mMW««j(4tii7j 

8«ffi{4 

(3) 

ftiMl-fey+Mrffl^/'y A^^#&^'J1HS*I^^- 

^yyyyyrAco^HT"*l» 0 msim^nmt^ 

xfACPitstOTi,^ wgfi»Km§5i it. fit 
4««rt$ffiii 12a. s .j mm mi 2b mm> 
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jpjr§§3 iT^^ti&m^mmmm^oi 

wsmmx. mMzn$b^im&v\ ^mm%3 
i T&MmtmnztL, wmm 2 mxryr-r 3 3 

[004 1 ] 09(i8!l®^#^HWlfcM&t^&tt ■ 

t> titzVM * . Sftgp 3 4 T-gfi-t s . * c7)f*gft 

1E££r ffflSfs A5T"±Mll L , FFT (KjI7-'JX^ 

tfjirs^ Janata? h 5AjBussn3 
mm<Dtzisb$nmT-?^-z 3st 7-9 0 1 0 

«W ■ ^I#»'ife^3 9 tc^Siia „ 
[0042] HI 0. HI 1, HI 2t^IfSffiHH 

[0043] M)£tJ\ (100) ffi*^rf4nM« 
S i£«5£fflSU Xty^a^&fflMT ( 1 0 
OJffieoSiSKSWiteVj^MOfc&fcU 7* 

I ( 1 00) mmixmw.uftfrhxvy4*> <" 

B+ ) %£<OpmWm4*y$:3Xl 0 ls cm-^8 

x 1 0 1 6 c m- mm^M =t y?±A-ti> . 1 

M e VfiLL05ffix*jWfC>f ^y&Ar&^ti, 

±mm^2m-?x7Z'4 ty&x-nam^, mux, 

I I B + & 2 M e Vt"^y?±AtixH\ -ecDJJt^fRIi 
(i, 2. 8//mgg, HB+ £3Me VT-'4^y&/Vf 
*L(f, *tf)|ff0?Rgti, 3. 9;umgjgfc&l> 0 

}Stttol^I^11lfl\ HI 0 (a) t^rtio 
FJfa«I«MSWfiM^P + ffift&^Jf8^fiJt$ 

feK§l^2)ivx7^(f, ^<W)£IIJS^* 
LK Hi 0 (t>) {^ti3tP*>i;Hi 6fc, P 
+ fflft3i^Ji±gp^ P MM & 7FMffl«i£Sc^7 7 £ 

jr 1 6 1 , p + vmy^ntM^ P MJi zmm-h 
izmn^-ti^~y<DU ; yxh 4 1 ^jfMts, ; 

Wl/yXf4 1 LTS i3&H5k:£l'L ( 1 0 

0 ) ffi^MLTSH^ft^ 11 B + 4t"«p|«W 
3xl0 13 cm-2— 8 X 1 0 1 * c m^ggiOib 



fKWffiV * F -XMT" S i mm 5 <T) ^ tgEA-f 5 . r. 
£W . P M4»4 * y JPilx^^'f ± 5 0 — 1 5 0 K 
eVgETfi^. ^COiL Uy'xb4 1^ISL, Mi 

1 1 5 o °ct- i - 3 issHiasRyiQamtf , Hi o 
( b ) tztft x d p+»>j£&ji8, p7i/hi 

6 , + aft3^il8J^pMM^Mffi*£ o 
i^SPg-Cli. p 7x4^1 16i±. H10 (b) iz^t 

kp + amis^a. ;^p+ rait^±tna«x 

[0 044 ] (p)ifeCs ^ifliSJfi^TSii 

£ 5 <o± 1 y*x mi & ffifc l , 7 ^ h y y ^ 7 7 4 & 

&fflWC P + 5, n>-77 hfMl 7 a, 3 

>77 hmm 7 bmm^mm^mn^-tt^ 

-ycov i JxY4 2*mm-h» Z\<7)VVxy4 2 i k~? 
77 1 LX . SiS^5(7){100)ffi^LSlS^ 
3&»6 1 1 B + HP 9 B F 2 + 4 fc"7j P M^Kfl^f * 7 

3Xl0 15 cm-2-lXl0 16 cm-Wi4b'- 
XJlT^A-f S . ZCOm^ii. 3 0-8 0 K e Vg^O 
ffix^I/^TDPE-f^if m\ ^^'7 h 4 2 £ 

RfcSU J5fffi<oiiaEftW5fS<oieia, 115 0 

°ct-7-i omm&fMmttiii. hi o ( c ) 

•TJ;d(;p + y-7^-1 5, 3777 t-MilSU 7 a, 3 
777hM«l 7b*%M§*l£o HI 0 (b) 
P 7x;Hl 6{± P + fflabS^Ji 8 b"0*S# 

ji^8A-C-|'Jil-tl> 0 

[0045] (.'^mz, mm^mm^x'o si mu5 
commnzzMity y 7 y ( s i o 2 ) ma 3 j»w 
§ 0 iccvDacii _jSKk^U3y]S4 3^±t 

iftyyay(Si 3 N,)l43^M«. RJE 
tt^^yxvfy^" ( r 1 e ) f^ttX7fx^^ 
ffKlio (d) t^io^u^ffi^ias (vvy 
1-) Hio (e) t^tidt, 

S^yyrjy(s i 3 N 4 )jg4 3^MBHb^^t LTffl 

WStS^Wt^Iftatr; tT'S^llffi^ 1 0 SrffM 

^y y 3 7H4 3 «k#^x . y 7"?«t-m*t- 
s. =5f*3. a^yy3y^4 3^fflt^iifx@tTOK: 

fc. CVDffiT"^ffitit»L. X.y^S'.y7t^ l 9. ft 

^wasEBf® ( cmp ) ^<7)T±a^xsT\ sio 2 j 

«^Siffliiio(i. m<7)^#cS»^y^r H 1&ffi 
mthtzmzmm-h^xh-ox ^co^mn^ 

*StW$>ixif, sio 2 mhyWt^oTtS^ 

%mmi oizm^z>ztmmx'fcz>„ 
[0046] (-) mz. x^ymfimizinx. si 
mm5^mmizu'jxhmMML. ?* 7777 
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4 mm ^x , mmm 3 mmf^mmmamttz 

y'xb 45^17 fym; tLTfflt\ X^-yyy' 
TS y ( H 2 N ■ CH 2 CH 2 NH 2 ) 3tM±*|g 

(koh) ISf«x 7 fy/l&M^tS 

as#£ . p + mm&m s ammh tx\ s i stse 5 

tfOTa^Rkfe-f-g.. ^ISJfL HI 1 (a) fc^tJ 

[0047] (*) &t, XtyM^t^T, Si 
5 emmz.VVX \-WA 6 SrJFM U 7 * h 'J V 

Sftffi^ffM^jtfi^t^n LT ^ & A?-y ^y 
1Mb* U ^i^<9x •/ ^y^g^fflu-r , M^ttx V f. 

y^'Srffa . ;^£H. hi i (b) tiittiat, 
s i w& 5 iwmiizmt-ti .111 

(b) tis(t4xvf->^jSUef±, Hi 1 (a) tfc 

(t s x > y f - y $<<9ifc8 1 (±m& § fcft . mm 3 & m 
■r s fctf^x ■/ f- y k imTMxn 0 . 

[0 048] (a.) &(cs iS^5^ffltXh°y»U 
at J: 0 y ^ MR*m L , 7*hVV?574 m 

m^xuimiBistt&imtzMnzGix^&'t?- 

ynWxvAi ZlfMt& . *£>ft, y y'x h 4 7 ^ 
x.yfym^ t LTffl^, M*ttx-/f-y^^'ff 
v\ Hi 1 (c) t^-f±aty m^^g^Ml 
£ mm-h . £ OUMi S i S« 5 «KHf/x -y f - y 

t * t° y^ffi t «t o t y y'x b 4 8 & jfm l t £ 
< 0 M^ttx-y^y^jf*. x 7 fym^u 

[0049] (H&t, s iMM5cDmmt,zx\fym 

0, h°xVmSl g^ffMi^Mt, **i<f*USfl IS- 
*LTui,y^-ywyy'xh4 9SJFM-rs„ f« 
a, yyxb4 9^x-y^yyvx^t Lxm^\ hi 

1(d) t^t- J: 0 t , XgMfcy U 3 yWA 3 t»K« 

S2 0, t°xy't«l 9M«ny^? b*-/l^fyf 
tiffM^S . s i mm 5 oJGBtfx -y f-y 

£ fc SrKOtfc, ffllg-Cffl^fcU y'X b 4 8 

[0 0 5 0] (f-) Kt, X^y'j3y^4 3tffM 

w(ai) ^L<«r;i/Sxr>A^ (Ai-si, 

Al-Cu-Si) ^<7)£«jISr»£ L < (±X A -y * 



vy?m?tmt&. ^lx, hi i (e) tsrtia 

M£A?--y^U ffl#>&*Ji]K9ajL€fli9. t°x 

v«2o. exvmsi 9^ffM-ri> 0 *wa, 

5 v^Sf^*ISS't5feft, 4 0 0°C-4 5 0°Cgft 

t\ h 2^<7)#HM4'-eyy? y y^'^ff d , 

[00 5 1 ] (U) <kiz. S iSM5^ffi^ffit. 
xty§Ffij?£tJ; 9 y yx MiSrffML. 7 * MJ V ^ 
77^»ty 3 7l 1 3 ^ffM^MS 

tz.mn&iLxwtf-xQUi'Xh 5 o sffMt- 

v\Hi2 (ajt^tiat. -KityynyM4 3 
t jsswj t x -y j- y y l , y a «y h * -mm 1 3 ^ffM 
^mmcosimmsffmmmm^i, x. y 

fy/7X7fc LTfflV MtVisA V 5 0 Sr. 'J7f^7 

^MS, I«fL<l±XA" 7 9 'J y^t*»t6 . * 

yy'-x h 5 oM^tyy'x h 5 o±t#*L/sA 

I^IStWf> HI 2 ( b ) t^rti at, y a «y b 
#-«Sl 3^'A^--y^§ix|, 0 iilX^Xg^^ 

hi t^r^mwMgm-fcyifs nut^-s ; t mm 

4. 

[00 52] 1 ) #SKH«OSSH9B!B0>38I90! 1 

tflSft^mwMHft-fey^i, hi 3fc^ti5t, 
(mimmmmu) 9m^ix\^m-hmcoah f o 

fr^^^ii ^> 0 RcomizmittZ ^ k t J: o T , 
¥»f*SiHr y^S , i S - fc anoint £ 

4. ^fc. H 1 3_ht(±MO S N7/ , yX/'/() i t^|)M 
O SS«0S^lfjiSM7KLTV^^y 

t-n.^ft^-Mt-r^f. A>f h 7 yisx? 

( B J T ) «»0^fMf^b 7>yX? (SIT) 

mmmmn, &mMkmmmzmtftf-&mx' 
$>iu&. \m*m\*mmm%^xmh%\\, 
[0053] ( mm 2 ) ^mcommmm^mm 2 
izm^mfamm^ywi. m 1 4 t^-ri a t. »h 

(®1«»^^) 5 5ti3^T, >T^^ 
5 2«TgEtA^Wt°-y h5 4£JFMLTV^ 0 X. ^ 
S^5 2(±^<7)TgP*S iSSStiotStiiiTU 
£. Hl4t^l)TfflHti3(tl>ftogP7]\ Wiif^g 

ffiu^mgu (m2«»^sa5) 1 1^. 

5 5tt5Jtfttxy»Sl9, 2 0, P -7x71/5 3^ 
Saatmtto^TIt H2t^L/-^##cK|)Hry 

[0054] *3m?mmm?:>mM2 t«i>^»#c 

J^TSbfil^fctJ; 1 ^ frf§^5 2^'S i*«5 
ttelf§ilTl^ 0 

[0055] *%Bj^)«tr^j 1 x m^izm ¥-m& 
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m^mmmmm & ^mmm^ y^mmum t mm 

Xfoh . U>U «Dt°-y h 5 4 fcjftfcf Sfcftfc. 

U L^£fJ^yy3yii;gg-£- (SDB) 

!> ffi£ # ^feTTif i t ofctai UTfc < l> . 

x, m$h&xmi. i o o o°c(at"(7)^scDTTfi 

wmmmmvymm 2izmi ^mmm* y^rom 
m-zmmfcti h^-c-m < , t° . y h 5 4 ss&awt 

&\ 

loose] ^^ionffi^®^s:iiw ; 'j 2 m&^mt* 
mm* y+rmmii . m 1 mm 2 t fc*^^ 

y^ k Hflloftftfc: JPi , ±B« 
H }t£ k Si k J: oT»(;3iMfi*lit>W 

ggg-fs i k jst* s . 
[ 0 0 5 7 ] hi 5(4, ^mcomimmcomm2^ 

ft S ¥SWWHfl-fc > W * -y ^-^*tB«-S IHtS 

m^mmmty^coji'yy-tJtnmM^ 

y^Tn t mmtm 2^ r-vr-x 5 e 
fciswc, 01 mm 2 ^ uz*m<nmwmm 
stmi. *mtmm^yy-tcDmmmm< mi> 

iix^i tix-h 5 . m 2 ^ >y tr-v*- X 5 6 WfiW « 
Rfcttzib , S a^bWS < fSMiiltfti^flffl k 

k a^ng k . mmm 3 tw< t&xnm. 
sap 2 5 mm t>tix\^& t* (4 . h 1 six® 2 k 

[0058] ( ^<nm<nmmm) 0 

0 o 

[00 59] etHifi^^^UfW^SJ^S. ^-£^9^0! 

1 2 fcfc l^T , n!Sill5 fiOftb 0 fc P 

ji^iis p + ^yx?-i 5cDffcbD tn + ^yx?-, p^ 

mm, -icomm 1 s.t/'^«2 



[00 60] X, HI 0-01 2^L£¥2»fMjJ-te 

ytwilill -Mfc^-^v^ Hi o 

(a) fc^Lfc M ) C0^T-C0p + lito^Ji8^ 
jaOT^ftL-. fiW)SB^lST. P + fflfe^Jl8 
&ffM^ii:t>irtgT-S)S 0 HP*>. HI 1 (a) 
Lfc (-) «^ttx 7 fy/ig«TLt 

a. mu^yi-y^x-mmLicmmm. mwm 
m 3 «kh nz P iwi^ ^- y * mmtz&xix t a 

^ t LTffli\ pffi^w^-y^ii»:aAt-i>; 

t AtiTirCfc 6 . 4 * y&AJBt* J * y&A ^45 
0, p + fflA3i^if8A%M§ixS 0 ^Miat/SJ^ 

p + ffl^a^Ji s ^ffMxg ^ ( - ) <om<n>m i &x 
■v f-y^xmrm^i dzt mmx% h . 
[ o o 6 1 ] ttz. ifwmmmmm. *v®mm\& 
t/mm2nzts^x. mimmmtix, mm 

commix 44mWMI<0S»tjBHLfc exyMog 
^xmmitz. LipL. *^i4, i^i^*J« 

tfotii*^. mi«»^tiigpfc, ic^as i issmmaj J: 

[0062] ^iot. *^(4ii-ri4fBttLTV^ 

^m^mmmmmm^Mm^x^x^^^ti 

[0063] 

[ 0 0 6 4 ] X. R-^#:KK±t, m 1 fS&mgP 

m % s - y 9 ? 5 ^ y f fie*^ l < i ± / a x k ^ s 

H&SJft**^ fF W _ , ftf-P- ' — t h L : n'J, I* 
[Hfflomm=5r!M] 

[HI ] *^«Wi^l»^»#:SI»^y^ffi 
[H2 ] *%0H^t^*J-^l,*»#:SlHryWffi 
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IM3 ] *m<vmm&m&*mfflm*yy-w 

me] *mnm^mmftmymMmmmmv 

[H7 ] *m<DiiWMfm&m^nmmmmmx* 

hh 

[09 ] *^HJ1«^#;«iHry^&ffl^^A^'il^ 

rA0T'$>S„ 

[01 0] *^^M^Jt«l»^«*lg«i-ty^ 
[HI 1 ] ^^^SSIIMtflSft^NWHHft-fcy^ 
[01 2] *^0J^MMt^l>4 i «fWtH:>^) 

[Hi 3 ] ^mmcommmmcommmim^mwm 
[Hi 4 ] im>mmm%mftM2 m&^mim 
[Hi 5] *m<vmmm^m\2m&¥mim 

2 a- 21 t;yf^y^ 7 H 

3 HUM 
4 

5 SiS^ 

6 £1t^il(M^M@S# 

7 l/vayj<-? 

8 p + fflfea^-jf 
10 

[04] [05] 




13>-i»Mr-S8 



1 1 urssij (w&> (m2mmm) 

1 2 M/hin&effl ( m i ) 

13 y 3 'yh^tt 

1 4 s^ji 

15 P+^y^- 

16 p^x/t^ 

17 ay??hffi® 

18 ^■y^-^HVjR 
19, 2 0 t°xV«ffi 
23, 14 ^y^-^-X 
2 5 ^i&WAP 

2 6 U-FH 
2 7 

2 8 tf^€J± 

2 9 H^€J± 

3 0 ^Ty7W 

31 mtt 

3 3 ryft 

34 ads 

35 amgg 

3 6 HKT 

3 7 fiI4KRX^h5AJ!fieiiI 

3 8 ftjttr-^-x 

3 9 ^» 

4 0-4 2, 4 5-5 0 ky'Xb 

43 Si0 2 Jl 

44 Si 3 N 4 I 

52 mhm 

5 3 p^x/L 
5 4 t>b 

5 5 tt'J«f^^ 

5 6. 5 7 ^y^->>>-X 

5 8 \ -l i >:\m 
5 9 y-xms 

6 0 ^--hws 

6 1 CTy'Jny 



[06] 




8 p+a»i&*B 
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[M2] 



4b ft-ttfeS 

f W**"""^*- 10 " \ 

1,8 10 \ 18 ( 13->a»h*-S8i 82 t 16 P 9i» 18, 





ITbawMi* 17a=^i>Mua 5 Si. 



CH3] 
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